High-resolution paleogeochemical data from the North Atlantic Ocean indicate that in the interval 15,000 to 10,000 14C years before present (B.P.) North Atlantic Deep Water (NADW) production was decreased or eliminated four times: at about 14,500 (and probably older), 13,500, 12,000 and 10,500 years B.P. Each of these changes occurred at the same time as abrupt events of meltwater discharge to the surface ocean (inferred from oxygen isotope studies of planktonic foraminifera and from glacial geological studies on land). In addition, each of these times may be associated with brief episodes of cooler climate in the North Atlantic region, the best example of which is the Younger Dryas cooling of 10,500 years ago. These results support models linking meltwater discharge, decreased NADW production, and decreased North Atlantic heat flux.
INTRODUCTION
During the most recent deglaciation, Earth's climate was punctuated by abrupt century-scale events [Broecker et Fairbanks [1989] showed that increases in the rate of sea level rise about 9500 and 12,000 years BP were abrupt and must have resulted from events of accelerated meltwater [Teller, 1987] Additional results in this paper add further support to previous evidence [Boyle and Keigwin, 1987] for decreased NADW production at Younger Dryas time. First, our Cd/Ca results are now placed in a much firmer chronological framework than before ( Figure 6 ). As before, we focus on Cd/Ca results as a proxy for circulation change because that measurement can be made reliably on several genera of benthic foraminifera [Boyle, 1988] 10,000 and 9000 years B.P., but we caution that the deep ocean circulation response at that time is unknown. Oxygen isotopic minima dated 10,100 years B.P. and 8700 years B.P. [Fairbanks, 1989; Broecker et al., 1989 ], evidence for rapid sea level rise at 9500 years B.P. [Fairbanks, 1989] the same location as core GGC-1, and analytical procedures were the same. Results are listed in Table 1, 6a ). Different •3C results between these two benthic foraminifera is not an artifact of bioturbation and changing species abundance in GGC-2, because changes in the number per gram of these benthic foraminifera (Table A1) 
